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1週間後 2週間後 3週間後 4週間後
S群 31.3±11.69 40.7±2.79 39.0±7.60 46.3±10.95
M群 23.1±12.11 40.6±6.56 38.9±6.95 42.9±　2.83
F群 27.0±　7.66 39.1±5.81 41.3±7.65 47.3±　6.66
5週間後 6週間後 7週間後 8週間後
S群 60.0±　4.71 60.0±4.71 68.7±9.01 67.3±7.23
M群 62.9±11.96 65.3±3.37 66.5±3.38 69.8±2.53
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 Effects of Stretching and Mobilization 
on the Limitation of Range of Motion 
 ―A Study of Knee Joint Immobility Model in the Rat― 
Masanori Watanabe 1, 3 , Satoshi Kojima 2, 3 , Itaru Hibino 1 , 
Taro Matsuzaki 3 , Masahiro Hoso 3 
Abstract
 　 Manual therapy such as joint mobilization and manipulation is frequently used in the treatment 
of joint contracture.  This study aimed to investigate the effects of stretching or mobilization on 
limit of range of motion using a rat knee joint contracture model.  Seventeen male Wistar rats (aged 
9 weeks) had the right posterior limb knee joint immobilized for 8 weeks to induce contracture. 
They were divided into three groups– stretching, mobilization, and non-treatment groups.  After the 
removal of casts, the non-treatment group (n＝6) was bred normally for 8 weeks, and the other two 
groups underwent the stretching (n＝5) or mobilization (n＝6) for the same 8 weeks.  Measurements 
of knee joint range of motion (ROM) were performed before inducing contracture, following the cast 
removal, and on every week.  The improvement rate was calculated from the limitation angle of knee 
joint ROM which occurred after immobilization.  The improvement rate in mobilization group was 
significantly higher than non-treatment group from 6 weeks after the removal of casts.  On the other 
hand, the changes of improvement rate in stretching group were equal to non-treatment group on all 
periods.  These data indicate that the mobilization was effective for improving the limited range of 
motion. 
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